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(57) Pec$>epaT: CllOCOf) H3rOTOBJieHHfl CTpyKTypH KpeMHHH Ha H30JIHTOpe, 3aKJIK)HaK)IIJHHCH B TOM, HTO B 

njiacrapy (1) KpeMHHH ocymecTBJiHioT HMnnaHTanHio Bo/jopoaa, npoBOflHT XHMHHecKyio 
o6pa6oTKy miacraHLi (1) KpeMHHH h noAJioaacH (3), njiacraHy (1) KpeMHHH h no^o^acy (3) 
coeAHHHiOT, cpamHBaioT h paccjiaHBaioT no HMnjiaHTHpOBaHHOMy cjioio (2) miacTHHBi (1), 
npHHek nocjie XHMHHecKOH o6pa6oTKH npOBOflHT cyniKy, yAaneHHe (J)H3HHecKH 
aflcop6HpoBaHHBix BemecTB c noBepxHOCTH nJiacxHHM (1) h nofljioaacH (3), coeflHHeHHe 
HJiacTHHw (1) h nowio^acH (3), hx cpanjHBaHHe h paccjioeHHe no HMnjiaHTHpOBaHHOMy cjiok> , 
(2) nnacTHHBi b o^Hy CTaflHK), b hh3kom BaKyyMe, npH TeMnepaType, npn Koxopofi BO#opoft 

BHe^peHHUH BCJieACTBHe HMHJiaHTailHH, OCXaeTCH B KpeMHHH B CBH33HH0M COCTOHHHH.; 
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CnOCOE BBrOTOBJBEHHa CTPYKTyPBI KPEMHBH-HA-H3 O JIHTOPE 

I 

06jiaCTI> TeXHHKH, K KOTOpOH OTHOCHTCH H306peTeHHe 

H3o6pexeHHe othochtch k nojiynpOBOAHHKOBOH TexHOJiorHH h 6onee tohho 
KacaeTCH cnocoSa H3roTOBJieHHJi CTpyKTypH KpeMHHfi-Ha-H30JiHTope. 

YpOBeHb TeXHHKH 

H3BecxeH cnoco6 H3roTOBJieHHH cTpyKTypti KpeMHHH-Ha-H30JiflTope (naTeHT C1IIA 
>fo 5 374 564), 3aKJiK>HaiomHHca b tom, hto b nnacTHHy KpeMHHa ocymecTBJUiioT 
hmiiji aHTaijHio Bo^opofla, nnacTHHy KpeMHRa h noflJiOEcicy coe,zjHHaK)T, paccjiaHBaiOT no 
HMnnaHTHp OBaHHOMy cjiok) njiacTHHBi. HMnjiaHTar^Hio npoBOAHT hohhoh 6oM6ap#HpoBKOH 
njiacTHHH HOHaMH, co3^aioiipiMH b o6i>eMe nnacTHHu Ha rny6HHe nopflAKa cpe^HeS 
rjiy6HHw npoHHKHOBeHM hohob cjioh ra30HanojiHeHH£ix MHKponop, KOTopMft pa3flenHex 
hudkhioio o6xtacTB, coaepaeamyio noflJio>KKy, h Bepxmoio o6jiacTB, coflepaeamyio TOHKyio 
nneHKy, npn 3tom ajih HMHJiaHTaiXHH HcnojiB3yK>T hohli BOflopoaa hjih HHepTHtix ra30B, 
a TeMneparypy njiacTHHBi noauepacHBaiOT hktkg TeMnepaTypti, npn KOTopofi ra3, 
o6pa30BaHHHH nocpe^CTBOM HMrmaHTHpoBaHHBix hohob, bbixoaht H3 o6*BeMa 
nojiynpOBOflHHKa BCJieacTBHe flH<|><|>y3HH. PaccJioeHHe TepMHHecKOH o6pa6oTKoft 
coeAHHeHHtix nnacxHHBi h noflnoacKH npoBOtfflT npn bhcokoh TeMnepaType, BBinie 
TeMnepaTypu, npn KOTopott ocymecTBJiaioT HOHHyio 6oM6apAHpoBKy, BejiHHHHa kotopoh 
AOCTaTOHHa rjix BoccTaHOBJieHHH CTpyKTypLi MaTepnajia miacraHBi h tfJia co3flaHHH 
^aBJieHna b MHKponopax, cjioh kotopmx pa3fleimeT TomcyK) njiemcy h nofljioacicy, npn 3tom 
miacTHHy h noflJioaocy aepacaT Bee BpeMa b KOHTaicre. HMiiJiaHTaijHio npoBOA^T nepe3 
oflHH hjih 6onee cnoeB, BBipameHHHx Ha ruiacTHHe H3 pa3HMX MaTepnajiOB, npn stom 
TOJimHHa cjioeB TaKOBa, hto hohbi choco6hbi «npo6HTB» ee. npn HMiuiaHTaijHH 
TeMnepaTypy iuracrHHti no,iwep3KHBaiOT b HHTepBajie ot 20 ao 450°C, a paccjioeHHe 
npoBOA^T npn TeMnepaType Bbinie 500°C. Hmh ji aHTaixHK) npoBO^HT nepe3 cjioh OKCHAa 

KpeMHH^, BbipameHHBIH TepMHHeCKH Ha HJiaCTHHe, KOTOpBIH B H3rOTOBJieHHOH KHH 

cTpyKxype kbjuigtcsi 3axopoHeHHMM flH3JieKTpHK0M, a b KanecTBe nofljioacKH HcnojiB3yioT 
KpeMHHeByio nJiacraHy. 

OnHcaHHBifi cnoco6 o6jia#aeT ijejiBiM pH#0M HeflocTaTKOB, npHBOflanjHX k cHHaceHHio 
KanecTBa H3roTOBJifleM£ix CTpyieryp KpeMHHH-Ha-H30JiHTope. 

Bo-nepBBix, HH3K0e KanecTBO 3axopoHeHHoro flH3Jie'KTpHiea b KHH CTpyKTypax, 
co3£aBaeMHX onncaHHBiM cnoco6oM. A hmchho, b onncaHHOM cnoco6e HMiuiaHTaijHio 
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hohob H* npoBOflHT nepe3 cjioh OTOKCH^a KpeMHHH, KOTOpHH b nocjieayiomeM 
Hcnojit3yeTCK kbk ckpbitbih j^HSJieKTpHK. reHepaijHH ^e^eKTOB b npou;ecce HMnjiaHTaD[HH, 

a TaK2Ce OCTaTOHHBIH BOflOpOA HpHBOflflT K CHEDKeHHK) H30JIHpyK)mHX CBOHCTB CJIOfl 

SiC>2. B cbok) onepeflB, flajiBHeinnee npuMeHeHne Si02 b KanecxBe H30jmpytomero 
flHSJieicrpHKa npe^^BJiHex bhcokhc Tpe6oBaHHfl k ero hpo6hbhbim nojuiM, TOKaM yrenKH, 

3HaHeHHH KOTOpBDC HHMHTHpyiOTCH B flaHHOM CJiy^ae KOJIHHeCTBOM reHepHpoBaHHMx B 

npoijecce HMnjiaHTaijHH ^e^eKTOB h ocTaTonnoro Boaopoaa, ajih ycTpaHeHH* KOToptix 
Tpe6yK)TCH flonoJUHHTejiBHHe BBicoKOTeMnepaTypHBie otechth npH 1100° C b TeneHHe 2 
nacoB. 

Bo-BTopBix, Hcnojn>30BaHHe b yKa3aHHOM cnocoSe TepMHHecieoro oKCHfla, 
BBipameHHoro hmchho Ha miacTHHe, b KanecTBe CKpBrroro flH3JieKTpHKa npHBOtfHT k 
to My, hto rpaHHi^eH pa3Aena Meacay OTceneHHBiM cjioeM KpeMHHH h 3axopoHeHHMM 
AHaneicrpHKOM jrajuieTCH nepexoflHBift cjioh Si/TepMiraecKHH okch^. Bejnraraa 3Toro 
nepexo^Horo cjioh mohcct AocxHraTB hcckojibkhx HaHOMerpoB, hto orpamranBaeT 
npHMCHCHHe TaKHX KHH CTpyicryp npn co3^aHHH npnSopoB c hohh^cchhoh pa3MepHOCTBio 

(0AH03JieKTpOHHBIX H KBaHTOBO-pa3MCpHBIX HpHSopOB), B KOTOpBDC K COBepmeHCTBy ipaHHIJ 

pa3^ejia up e^B^B jihiotch bbicokhc Tpe6oBaHmi. 

B-TpeTBHX, Heo6xOAHMOCTB HCHOJIB30BaHHH HOHOB H + 6oJIBmOH 3HeprHH, 

o6ycjioBJieHHaa o6ecneneHHeM npo6eroB, ^ocTaTOHHBix rsisi tofo, htoSbi npo6HTB 

BepXHHH CJIOH flHOKCHfla KpCMHHfl H OTCCHB CJIOH KpeMHHH, npHMBIKaiOIIXHH K 

AH3JieKrpHKy 3 npHBO^HT k yBeJiHHeHHK) pa36pocoB hohob no npo6eraM h, KaK cneflCTBHe, k 

yBeJIHHeHHIO A03BI HOHOB flJIH flOCTEDKeHH* TpeSyeMOH KOHIjeHTpaiJHH BOflOpOfla, TO eCTB 

- k yBejiHHeHHK) pa^Hai^HOHHOH Harpy3KH Ha <J>opMHpyeMBie KHH CTpyicrypBi, a TaKHce k 
yBeJiHHeHHio niepoxoBaTOCTH noBepxHocxn. 

B-HCTBepTBix, HeoflHopo^HOCTB nepeHoca OTceKaeMoro cjioh kpcmhhs no njioma^H 
njiacTHHBi, o6ycjioBJieHHaa HanajiOM paccjioeHHH HMnjiaHTHpoBaHHOH njiacxHHH cpa3y 
bo MHorax MecTax npn xeMnepaTypax OTEcnra 500° C h BBnne. 

B-hotbdc, HaKOiuieHHe BOflopoaa b nycroTax Ha rpamme cpanmBaHHH, o6ycjiOBJieHHBix 
nepBOHanaJiBHBiM ckohjichhcm $H3HHecKH aacop6HpoBaHHBix BemecxB Meacay 
noBepxHOCTHMH coe^HHHeMBix nJiacTHHH h noflJio^ocH, a 3aTeM bbixoaom ero Hapjoiey npn 
nocjie^yionmx BBicoKOTeMnepaiypHBix TepMoo6pa6oTKax BoaopoflOCOflepHcaiijHx CTpyicryp. 

Han6ojiee 6jih3khm no coBOKynHocra npH3HaKOB h Ha3HaneHHio hbjikctch cnoco6 
H3roTOBJieHHH CTpyKrypBi KpeMHHH-Ha-H30Ji*Tope (naTeHT P<3> N°2164719), 

3aKJIK)HaK)mHHCH B TOM, HTO B IIJiaCTHHy KpeMHHH ocymecTBJiaioT HMHJI aHTaiJHK) 
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BOflopo#a, npoBOAHT XHMHHecKyio o6pa6oTKy unacTHHbi KpeMHHH h hoajioeckh, njiacTHHy 
KpeMHHH h no,zvio»cKy coeAHH^EOT, cpamHBaiOT h paccjiaHBaiOT no HMnjiaHrapoBaHHOMy 
cjiok) njiacTHHBi. 3aTeM y^ajiniOT npHnoBepxHOCTHtiH HapymeHHBift cjioh c 
noJiyneHHOH Ha noAJioxace CTpyicrypLi Kp eMHHH-Ha-H3 o jihtop e . nocjie paccjioeHHH no 
HMmiaHTHpOBaHHOMy cjioio njiacTHHBi npoBOjjHT otecht npn 1100° C b TeneHiie 0,5 naca. 
HMmiaHTaimio Bo/jopoaa b nepByio njiacTHHy npOBO^aT nepe3 npeflBapHTejiBHO 
BtipameHHLiH tohkhh (20-50 hm) cjioh Si0 2 , KOTOpBifi nocjie HMmiaHTamiH y6npaiOT. IIpH 
HMiuiaHTarcHH Hcnojn>3yK>T hohw BOflopoaa H 2 + fl03oft (2,5-5) x 10 16 cm~ 2 . B KanecTBe 
noAJiojKKH HcnojiL3yK>T miacTHHy KpeMHHH, Ha kotopoh nepea xhmhhcckoh o6pa6oTKofl 

BHpamHBaiOT TepMHHeCKHH OKCHfl KpeMHHH TOJIIIJHHOH 0,2-r0,5 MKM, 

IIpHnoBepxHocTHHft HapynieHHMH cjioh co CTpyicrypBi KpeMHHH-Ha-H30JiHTope, 
nojiyneHHoft Ha nofljioacKe b pe3yjibTaTe paccjioeHHH no HMnjiaHTHpOBaHHOMy cjiok) 
njiacTHHBi, yzjanniOT nojinpoBKOH hjih okhcjichhcm c nocjie^yiomHM TpaBJieHHeM. 
CpamHBaHHe njiacTHHBi h hoajiohckh npoBO^HT npn 150-f250° C b TeneHHe l-~2 nacoB. 
PaccjioeHHe no HMnjiaHTHpOBaHHOMy cjiok) njiacTHHM npoBO#HT npn 350-^450° C b 
TeneHHe 0,5-4-2 nacoB. 

H3BecxHoe TexmraecKoe peiueHHe oGjia^aeT TaioKe He#ocTaTKaMH, npHBoanmnMH k 

CHH^ceHHK) KanecxBa cxpyicryp KpeMHHH-Ha-H30JiHxope, KOTopwe saKjno^aiOTCH b 

« 

cjie^yiomeM. 

Bo-nepBBix, b HaKOiuiemra nycTOT Ha rpaHHqe cpanjHBaHHH, KOTopoe oSycjioBJieHO 
nepBOHa^aJibHHM CKonjiemieM BOflopoaa Ha nycroTax, o6pa30BaHHBix ocTaTOHHBiMH 

HpHMeCHMH, <|>H3HHeCKH aflCOpSnpOBaHHBIMH Ha nOBepXHOCTKX CpamHBaeMHX HJiaCTHHBI H 

ho/jjiohckh, h nocjie^yiomHM bmxoaom ero Hapyaey npn BticoKOTeMnepaTypHLix 
TepMOo6pa6oTKax. 

Bo-BTOpMX, B npHMeHeHHH TepMHHeCKHX 06pa60T0K COeAHHeHHBDC HJiaCTKHLI H 

ho/jjioeckh npn TeMnepaTypax BBiine 350° C, conpOBoayjaiomHXCH bbixo^om BOflopo^a H3 
CBH3aHHoro coctohhhh h <J>opMHpoBaHHeM BoaopoflOcoaepacamHX ny3MpeH, 
pacnpeAejieHHBix b HMnnaHTHpoBaHHOM cjioe KpeMHHeBofl njiacraHti, hto npn paccnoeHHH 
HMnjiaHTHpOBaHHOH njiacTHHBi npHBOAHT k Heo/paopo^HOMy nepeHOcy OTceKaeMoro cjioh 
KpeMHHH no iuioma^H iuiacrnHLi h $opMHpoBaHmo mepoxoBaTOH noBepxHOcra, 
nojiy^aeMofl CTpyKTypu KpeMHHH-Ha-n30JiHTope. 
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CymHOCTb H306peTeHHH 

TexHHHecKHM pe3yjn>xaTOM H3o6peTeHHH hbjihctch yjiymieHHe KanecTBa 



KHH CTpyicrypM 3a cner ycrpaHeHHH HeaocraiKOB, npncymnx cnoco6aM H3BecTHoro ypoBHK 

TeXHHKH. 

TexHHHecKHH pe3yjn>TaT flocrHraeTCH xeM, b cnoco6e H3roTOBJieHHH cTpyicrypH 

KpeMHHH Ha H30JlKTOpe, 3aKJIIOHaK)IIJHMCH B TOM, HTO B HJiaCTHHy KpeMHHH OCymeCTBJIHIOT 

HMiLfiaHTanHK) BOflopoaa, npOBOAHT xHMHHecKyio o6pa6oTKy nnacTHHBi KpeMHHH h 
noflJioacKH, miacTHHy KpeMHHH h noAJioaocy coeflHHHioT, cpamHBaiOT h paccnaHBaiOT no 
HMHJiaHTHpoBaHHOMy cjiok) njiacnmBi, npn 3tom nocjie xHMHHecKofl o6pa6oTKH npoBOflHT 
cynncy, yzjajieinie (J)H3HHecKH aflcop6HpoBaHHHX BemecTB c noBepxHocra nnacTHHti h 
hoajioeckh, co eflHH eHHe nnacTHHBi h nojuioaocH, hx cpamHBaHHe h paccnoeHHe no 
HMnnaHTHposaHHOMy cjiok) nnacTHHBi b o#Hy era^Hio, b hh3kom BaKyyMe, npn 
TeMnepaiype, npn KOTopofi BOflopo^, BHeapeHHtiH BCJie^CTBHe HMmiaHTaijHH, ocTaeTCH b 

KpeMHHH B CBJI3aHH0M COCTOHHHH. 

npeOTOHTHTeJIBHO, B CHOCoSe HMIIJiaHTai^HIO BOflOpOfla B nnaCTHHy KpeMHHH npOBOflHT 

nepe3 npe^BapHTejiBHO BBipanjeHHtrB tohkhh (5-7-50 hm) cjioh Si0 2 , KOToptift nocjie 
HMHJiaHTaipiH ySnpaioT. 

npeOTOHTHTenBHO, b cnoco6e npn HMmiaHTaijHH Hcnojn>3yK>T hohbi BOAopoaa h 2 + hjih 
H + A030H (l,5-rl5) x 10 16 cm" 2 h 3Hepraeii 20-r200 loB. 

npeAHOHTHTejiBHo, b cnoco6e nocne paccjioeHHH no HMHJiaHTHpoBaHHOMy cjiok> 
njiacTHHH KpeMHHH npoBOAHT OT3KHT npn TeMnepaiype 100°C b TeneHHe 0,5-rl naca. 

npeAno^mrrejiBHO, b cnocofie npHHOBepxHocraBiH HapynieHHtifi cjioh co crpyicrypoH 
KpeMHHH-Ha-H30JiHTope, nojiyneiiHOH Ha noflJioacKe b pe3yjiBTaTe paccjioeHHH no 

HMHJiaHTHpoBaHHOMy CJIOK) HJiaCTHHLI KpeMHHH, yflaJIHIOT HOJIHpOBKOH HJIH OKHCJieHHCM C 

nocne^EtyiomHM TpaBjieHHeM. 

IIpeAnoHTHTejiBHo, b cnocoSe b KanecTBe nofljioacKH HcnoJiB3yioT HJiacTHHy KpeMHHH, 

Ha KOTOpOH nepefl XHMHHeCKOH 06pa60TK0H BBipamHBatOT TepMHHeCKHH OKCHfl KpeMHHH 

TOJinprnoH 0,01-r3 mkm. 

B cooTBeTCTBHH c apyrHM np ej^HOHTHTejiBHLiM BapHaHTOM BtinojiHeHHH cnocoSa B 
Ka^ecTBe noAJioacKH HcnojiL3yiOT CTeKJiHHHyio HJiacTHHy tojheehhoh nopn^Ka 500 mkm. 

B cooTBeTCTBHH c eme oahhm npe^noHTHTejiBHBiM BapnaHTOM BBinoJiHeHHH cnoco6a B 
KanecTBe hoajio:kkh HcnojiB3yioT KBapueByio miacTHHy TOJimiraoH nopn^Ka 500 mkm. 

B cooTBeTCTBHH c Han6oJiee npe^noHTHTejiBHLiM BapnaHTOM bkehojihchhh cnocoSa 
cynrcy, y^aJieHHe <|>H3HHecKH aflCOpSnpoBaHHBix BemecxB c noBepxHOCTH njiacrHHti h 
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n<OTKWKKH, coeAHHeHHe nuacTHHU h noflJioacKH, hx cpanjHBaHHe h paccjioeHHe no 
HMnjiaHTHpoBaHHOMy cjiok) njiacTHHBi npoBOAKT b hh3kom BaKyyMe (lO^lO 4 ria), npn 
TeMnepaType ot 80 flo 350° C, c ^jihtcjibhoctlk) ot 0,1 ao 100 nacoB. 

KpaTKoe onncaHHe nepTOKefi 

CymnocTB H3o6peTeHna noHCHflerca mvKecjiQjjyiow&M onncaHHeM h npHJiaraeMBiMH 
4>nrypaMH Hepre^ceft. 

Ha $iit. 1 cxeMaTHTOO npe^cTaBJieHa CTaflHH HMnJiaHTaipiH hohob BOflopo^a b 
' miacTHHy coraacHo 3aaBJieHHOMy cnoco6y H3roTOBJieHHa KHH-CTpyiaypM. 

Ha <J>ht. 2 cxeMaTHHHO npe^cTaBjieHa cTa#Hfl cyinKH, yAaJieHHfl <|)H3HHecKH 
aAcop6HpoBaHHi>ix BenjecTB c noBepxHocra nnacTHHBi h noflJioacKH, coeflHHeima 
njiacTHHBi h hoajtcokkh, paccnoeHHH no HMnjiaHTHpoBaHHOMy cjioio ruiacTHmi c 
noJiynemieM tohkoh njieHKH KpeMHaa b BaKyyMHOH KaMepe. 

Ha <|)Hr. 3 npe^cTaBneHBi <J>oTorpa<J)HH noBepxHocTH CTpyicryp KHH, H3roTOBJieHHBie 
npH aTMoc^epHOM AaBJiemiH. 

Ha 4>ht. 4 npe^CTaBJieHBi <|)OTorpa<J>HH noBepxHocra CTpyicryp KHH, H3roTOBJieHm>ie b 
ycJioBEmx HH3Koro saKyyMa. 

Ha 4>hi\ 5 npe.zjCTaBJieHLi nojiyneHHtie mcto^om aTOMHo-cHJioBon MHKpocKonHH 
H3o6pa»ceHHa mepoxoBaTOCTen noBepxHocm cxpyKTyp KHH, H3roTOBJieHHBix 
HMimaHTar^HCH hohob Bo^opo^a c SHepraeH 100 K3B (cpeflHM BejiHHHHa niepoxoBaTOCTH 
HOBepXHOCTH okojio 11,3 hm). 

Ha <J)ht. 6 npeACTaBJieHti nojiyneHHLie mctoaom aTOMHo-cHJiOBoft MHKpocKonHH 
H3o6pa»ceHHH niepoxoBaTOCTefi noBepxHocTH cxpyKTyp KHH, H3roTOBJieHHBix 
HMimaHTaipieH hohob Boaopofla c hh3koh sHepraeH -20 ksB (cpejjHflfl BexnrraHa 
niepoxoBaTOCTH noBepxHocTH okojio 6,7 nm). 

Ha (f)Hr. 7 npe^CTaBJieHa 4)OTorpa<i>H)i noBepxHocTH KHH cTpyicrypBi, H3roTOBJieHHOH 
npeOTaraeMMM choco6om, c OTcyrcTBueM MHKpoKynojioB h MHieponojiocTefi pa3MepoM 
6oJiee 0,25 mkm. 

OnncaHHe npeflnoHTHTejiBHwx BapnaHTOB ocymecTBJieHHH H3o6pereHHH 

OH3HHecKofl ochoboh npeflJiaraeMoro cnoco6a co3flaHH* CTpyKTyp KHH nyreM 
HH3KOTeMnepaTypHoro cpamHBamta njiacTHHBi KpeMHHH h hoajioeckh c OAHOBpeMeHHBiM 
nepeHocoM tohkoh hjichkh KpeMHHH (cocTaBJiinomHM sjicmchtom CTpyicryp KHH) hbjdictcji 
pa3JiHHHe noBepxHOCTHBix 3Heprcm napBi raflpo^HJibHMx noBepxHOCTeft Si/Si02 h napu 
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rn£po(j)o6Hi>ix noBepXHOCTeS Si/Si b pa3m>ix TeMneparypHBix HHTepBajiax. B nacTHocTH, 
npn TeMnepaTypax 20-i-500 o C BejiHHHHa noBepxHocTHOH 3HeprHH napBi rHflpo(i>HJiBHBix 
Si/Si0 2 noBepxHOCTeft npeBHmaer BejiHHHHy noBepxHocTHOH SHeprnn napH Si/Si 
raApo(|)o6HLix noBepxHOCTeft. B cnyqae hhcthx noBepxHOCTefi sto npeBBimeHHe Moacer 
AOCTHraTB o^Horo nop^zpca BenHHnm>i npn TeMnepaTypax 150-r300° C. Otmcthm, hto stot 
TeMnepaTypHMH HirrepBaji miace TeMneparyp, HcnoJiB3yeMBix HenocpeflCTBeHHO npn 
cpamHBaHHH h nepeHoce tohkoh ruiemcH c okhchbim cjioeM KpeMmra b H3BecrHOM cnocoSe 
jH3roTOBJieHHs CTpyicrypBi KpeMHHH-Ha-H30JiHTope (naTeHT CIIIA Na 5 374 564), 
BejiHHima kotopbix cocTaBimeTCH 6ojiee 500°C h BBi6npaeTCH hcxoah H3 flocTHaceHHfl 
ycjiosHH ocBo6o»cAeHiw Bo^opoAa H3 CB^3aHHoro coctohhhh c nepexoflOM ero b 
MHKponopBi h yBeHHHeHna /jaBJieHHJi b hhx, npHBOflnmero b pe3yjiBTaTe k 
paccjioeHHio oSjiyneHHoft ruiacTHHBi no HMnjiaHTHpoBaHHOMy cjioio. C tohkh 3peHHJi 
npe^naraeMoro cnoco6a, co3^aHHe KHH CTpyKTyp MoaceT 6bitb paccMOTpeHO KaK 
npoijecc coe^HHeHH^ rHflpo<i>HJiBHBix nosepxHocreH (cpanjHBaHHe njiacraHBi KpeMHHH h 
noflnoECKH) h pa3pBiBa niflpo$o6HBix noBepxHOCTefi (boaopoahbih nepeHOC tohkoh 
njieHKH) b yK33aHH0M TeMnepaTypHOM HHTepBane. J\jw peajiH3aijHH npe^jiaraeMoro 
cnocoSa Heo6xo£HMO pemeHHe #Byx ochobhbix 3aflan: 1) o6ecnenHTB BHeniHHe 
(cpamHBaeMHe) BHCOKOcoBepineHHBie rimpo<i>HJiBHBie noBepXHOcra; 2) co3flaTB 
BHyrpeHHHe ra^po$o6HBie noBepxHOCTH b coce^HHX aTOMHBix hjiockocthx BHyrpn 

nJiaCTHHBI KpeMHHH. 

riapaMerpaMH, onpeaeiunoiijHMH BemraHHy noBepxHocTHOH sHeprnn b KaacflOM cjiynae, 
hbjdhotch TeMnepaTypa h BBicoKoe CTpyierypHoe KanecTBO noBepxHOCTeft. IIo3T0My oahhm 
H3 rjiaBHBix TpeSoBaHHii, HeoSxoAHMBix flxm o6ecneneHHH 100% rH^po^HJiBHoro 
coe^HHeHHa nuacTHHBi h no/yioacKH, hbjihctck npeaenBHO B03MOKHaa HHCTOTa 
noBepxHOCTefi cpanjHBaeMBix nuacTHHBi h nofljioaocH, OTcyrcTBHe <|)H3HHecKH 
aflcopSHpoBaHHBix npHMecefi Ha hcxo^hbdc noBepxHocrax. Rnx aocTHHeeHHH Tpe6yeMOH 

HHCTOTBI HpHMeHHUH CTaHAapTHyiO B KpeMHHeBOH TeXHOJIOTHH RCA-OHHCTKy 

(Semiconductor Wafer Bonding. Science and Technology, Q.-Y. long, U. Goesele, John 
Wiley & Sons, Inc., New York, NY, 10158-0012, 1999, p. 52), to ecTB o6pa6oTKy b 
nepeKHCHo-aMMHaHHOM pacTBOpe, CHffrae ecrecTBeHHoro OKHCJia b pa36aBJieHHOH 
njiaBHKOBOH KHCjiOTe h o6pa6oTKy b nepeKHCHo-KHcnoTHOM pacTBOpe. Ilocjie Kaacaoft 
onepaijHH BBraojiBuuiH npoMBiBKy b ynBTp aHHCTofi ,zjeH0HH3OBaHH0H Bo^e. CpamHBaHHe 

nJiaCTHHBI H IIOflJIOHCKH npOBOflHJIH Me^Cfly TH^p O (|) HJIBHBIMH HOBepXHOCTHMH, 

nojiyneHKbiMH o6pa6oTKOH b nepeKHCHO-aMMHaHHBtx pacTBopax pa3Horo cooTHomeHHH 
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(RCA-1, RCA-2), KOTopue o6ecneHHBajiH kohtcIKThlih yroji CMaraBaHHfl h rsix KpeMHHH, 
h jxjisl Si02, a TaK^Ece juih CTeKJia h KBapija ot 0 w 10° (Semiconductor Wafer Bonding. 
Science and Technology, Q.- Y. Tong, U. Goesele, John Wiley & Sons, Inc., New York, 
NY, 10158-0012, 1999, p. 62). Ilocjie rHflpo$HJiH3an;HH, c n;ejiBK> cymKH h y^ajiemiH 

H36BITOHHBIX <|>H3HHeCKH a^COpSHpOBaHHMX BemeCTB C HOBepXHOCTH, EUiaCTHHy H 

nofljioxacy noMemann b ijeHTpH<|>yry b HH3KOBaKyyMHyio KaMepy, HarpeBajiH b hh3kom 
BaKyyMe jxo TeivmepaTyp 80 -5- 350° C, h 3areM coeflHHJMH b napw. 

BHyipeHHHe rnflpocJoSHBie noBepxHOCTH b coceflHHx aTOMHwx iuiockoctkx, 
napajijieiftHBix noBepxHOCTH nuacniKbi KpeMHUsc, Moryr 6bitb c^opMHpOBarai b 
HMUnaHTHpOBaHHOM HOHaMH Bo^opofla cnoe Si. <DopMHpoBaHHe TaKHX noBepxHocreft 
nponcxoflHT nyreM o6pa30BaHHH b HMnnaHTHpOBaHHOM cnoe Si-H-H-Si CB^3eS 3a cneT 
3axBaTa BOflopojja Ha pacTHHyrtie h ocjia6neHHBie Si-Si cbjkh, nepneH^HKyirapHBie 
noBepxHOCTH. J\yi5i Toro hto6bi o6ecne*nrrB Ha rnySuHe cpeflHero npoeKTHBHoro npo6era 
hohob R p 4>opMHpoBaHne flByx raflpo<i>o6Hi>ix (100) nnocKOCTeS co 100% noRpBiraeM Si-H- 
H-Si CB53HMH Heo6xoAHMO Hcnojn>30BaTb A03y hohob H* (c 3HeprHKMH 20-r200 ksB) 3 x 
10 17 cm" 2 h Btmie. O/jHaKo yace npH fl03ax HMmiaHTaijHH -1,5 x 10 16 cm" 2 (rjisl hohob c 
3HepraeH 20 K3B) HanHHafOT o6pa30BBmaTLCfl MHKp OTp eiiiHHLi BHyrpn HMnnaHTHpoBaHHoro 
cjioh KpeMHHJi. Hx npHcyrcxBHe TaioKe conpoBOHcaaeTCH ocjia6neHHeM Si-Si cB^3efi b 

HMnJiaHTHpOBaHHOM KpeMHHH, HpHHeM 3TOT HpOIjeCC XapaKTepH3yeTCH 3HeprH«MH CBA3H 
6J1H3KHMH K HOBepXHOCTHBIM 3HepiTMM rH£pO<j)o6HBIX Si-H-H-Si IIJIOCKOCTeH. IIOSTOMy 

peajitHO rjix C03AaHHH rH,E(po$o6HLix BHyrpeHHHX njiocKocTen He Tpe6yeTca 100% 
noKpBTTHH BHyrpeHHHX (100) njiocKocreft Si-H-H-Si cbh3hmh. Hcxoah H3 3thx 
npeflCTaBJieHHH, HcnoJit3yeMBie HaMH ^03bi hohob BOflopo^a cocTaBJuuiH ot 1,5x10 16 #o 
l,5xl0 17 cm" 2 juvi hohob c 3HeprneH 20-200 ksB, cooTBeTCTBeHHO. 

Ba3Hpy«CB Ha H3JlOECeHHBIX $H3HHeCKHX npe^CTaBJieHHHX, HO CTHHCeHHe 

TexHHHecKoro pe3yjn>xaTa 6mjio ocymecTBJieHO peajiH3aijHeH cneflyiomnx CTaflHH 
cnoco6a H3roTOBJieHHH CTpyicrypBi KpeMHHH-Ha-H30Ji5rrpe, ochobhhmh H3 kotopbix 
HBJisnoTCfi flBe, npe^cTaBJieHHBie Ha Oht. 1 h 2, npn cneayiomHx ycjioBH^x hx peajiH3aipni. 

1. Ha 3Tane nepBOH H3 ochobhmx CTa^HH (<E>hi\ 1) npOBOflflT HMHJiaHTaijHio 
hohob BOflopo^a c 3HeprHeft 20-^200 K3B b EuiacTHHy 1 KpeMHHX nepe3 tohkhh cjioh Si0 2 

5-r50 HM, KOTOpBIH CJiyECHT flJM 3aEQ(HTBI HJiaCTHHBI OT 3arp£3HeHHH B HpOIjeCCe 

HMHJiaHTan;HH h b flajiBHeftnieM ero y6npaioT. no3HijHeH 2 Ha Oht. 1 OTMeneH cjioh 
HMnnaHTHpoBaHHoro Bo^opofla. ,ZJo3a BOAopofla, Heo6xoflHMaa ajih OTCJioeHHH 
(cKajiMBaHBm) tohkoh iuieHKH KpeMHHJi npH nocjieayioiijHx TepMoo6pa6oTKax, COCTaBJiaeT 
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1,5x10 16 t- l,5xl0 17 cm' 2 ajih hohob c 3HepraeH 20-0200 ksB, cooxBeTCTBeHHo. 

2. B KanecTBe iioajioeckh 3 BtcnonMyiOT TepMHHecKH oKHCJieHHyio iuiacraHy KpeMHim. 

CJIOH 4 OKCH^a KpeMHHfl, KOTOpBIH nOCJie CpaiUHBaHHH IIJiaCTHHM 1 h hoajio>kkh 3 

6y^eT nrpaTB pout pa3AejMK>mero oiencjia, BBip anjHB aioT TepMHHecKH Ha nnacTHHe 
KpeMHM, o6pa3yiomeH noAfloaucy 3, h, cooTBeTCTBeHHO, He noABepraioT bo3AChctbhk) 
paAHamra, coxpaH^c ero BBicoicoe KanecTBo b KHH-cTpyicrype. JIh6o rjix 
H3roTOBJiemiH KHH CTpyicrypBi Hcnojn>3yiOT b KanecTBe no^jio^KKH 3 creiowHHyio 
njiacTHHy, jih6o miacTHHy cHHTexHHecKoro KBapija. 

3. npoBOAHT xHMEraecKyio o6pa6oxKy nnacraHBi 1 KpeMHHH h hotuio^ckh 3, 

BKXHOHaJEOmyK) OHHCTKy ILJiaCTHHBI 1 H HOAJIO^CKH 3, OTMMBKy HX CTpyefl BOflM HJIH 
yJIBTp a3ByK0BBIM B03fleHCTBHeM AeHOHH30BaHHOH BOABI, raApO(J)HJIH3aiJHK) IUiaCTHHBI 

1 h noAJiOECKH 3 c nocjieayionjeH otmbibkoh hx cTpyefi bo am hjih 

yjIBTpa3ByKOBI>IM B03ACHCTBHCM AeHOHH30BaHHOH BO^M. OHHCTKy H rHflpO<|)HJIH3aH;HK> 

noBepxHOCTeft HMnnaHTHpoBaHHOH njiacTHHH 1 h HeHMiuiaHTHpoBaHHofi hoajio3kkh 3 
npoBOAHT o6pa6oTKofi b nepcKHCHO-aMMHaraux h ncpeKHCHo-KHCJioTHBix pacxBopax 
pa3Horo cooTHomeHHH MH40H:H 2 0:H 2 0=l:l:5-rl:2:7 h HC1:H 2 0 2 :H20 = 1:1:6*1:2:8 
(RCA-1 h RCA-2, cootbctctbchho) . 

4. Ha 3Tane BTOpofi H3 ochobhbix crrajsjw (Oht. 2) npoBOAflr yzjajieHHe h36htohhoh 
boam, cyniicy n ob epxHO cth miacTHHBi 1 h hoajio^ckh 3, yAajieirae ^h3hhcckh 
aflcopSnpOBaHHux BemecxB c noBepxHOCTH njiacTHHBi 1 h iioajkmkkh 3 nepeA 
coeAHHeHHeM, coeAHHemie, cpanpEBaroie h paccnoeHHe no HMrmaHrHpoBaHHOMy cjiok> 2 
njiaciHHBi 1 npn TeMneparypax 804-350° c AnnxejiBHOCTbio ot 0,1 ao 100 nacoB, 
COOTBeTCTBeHHO, B OAHOH KOMepe 6 C HH3KHM BaKyyMOM (10 1 -f 10 4 Ha). 

5. 3aBepniaiomHH otecht KHH cTpyicrypBi npn 1100 ± 50° C, Heo6xoAHMBifi b 
HeKOTopLix cjiynaax rjix. yBeJiHHeHH^ chjih cpanjHBaHHft Me^cAy miacTHHOH 1 KpeMHira h 
iioajioeckoh 3 ao BejiHHHH, paBHBix 3HeprHH pa3pBiBa o6i>eMHoro KpeMHHH, a TaKEee 
AJih yAajieHHH H3 OTceieHHoro cjioji KpeMHHH ocTaTOHHBix paAHaipioHHBix Ae^eicroB h 
BOAopoAa, npoBOAHT b xeneHHe 0,5-rl naca. 

6. YAaneHHe BepXHero HapynieHHoro cno* 5 oTceneHHOH hjichkh KpeMHHa 
npOH3BOA^r jih6o noxoapoBKOH, jm6o OKHCJiemieM c nocjieAyionjHM crp aB jihb aHHCM . 

TaicHM o6pa30M, ocHOBHoe otjihhhc npeAJiaraeMoro cnoco6a H3roTOBJieHHH 
CTpyKTypH KHH nyreM bo Aop o AHO-HHAyiJHp ob aHHoro nepeHOca 3aKJiK>HaeTca b tom, 
hto cymKy, yAajieHHe $H3HHecKH aACop6npoBaHHBix BemecTB c noBepxHOCTH iuiacTHHBi h 
noAHO^cKH, coeAHHeHHe nuacTHHBi h noAJiOKKH h paccjioeHHe no HMnnaHTHpoBaHHOMy 
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cjiok) nJiacniHBi npoBOAHT npH TeMnepaType, npn KOTopoft boaopoa, BHe^peHHLm 
Bcne^cTBHe HMnjiairraimH, ocTaeTca b KpeMHim b CBjraaHHOM coctojihhh, b HH3KOM BaicyyMe, 
a hmchho* 10 1 -r 10 4 Ila npn TeMnepaxype ot 80 ao 350° C ^nHTejiBHocTBio ox 100 ao 0,1 
nacoB, co otb ctctb chh o , b oflHy cTa^Hio (<3>ht. 2). GrpyKTypbi KHH, H3rOTOBJieHHBie B 
ycjioBEUDC HH3Koro BaKyyMa oSna^aiOT 6onee bbicokhm KanecTBOM, BHpaacaK>mHMca b 
oTcyrcTBHH MHKpoKynonoB h MHKponojiocreH, hto ^eMOHCTpHpyer <S>ht. 4 no cpaBHemno 
co CTpyKTypofi KHH, H3roTOBJieHHoft npn aTMOC$epHOM aaBJiemiH, KaK noKa3aHO Ha Oht.3. 
yBejiHHeHHe sHepraH CBK3H njiacumti h hoajiokkh b BaicyyMe no3BOJiaeT yMeHtuiHTB 
3HeprHK) HMnnaHTaipiH h TonruHHy nepeHOCHMoro cjioh, hto Taicace o6ecneHHBaeT 
yMeHBmeHHe mepoxoBaTOCTH noBepxHocra nnacraHBi co CTpyKTyp o h KHH (<J>m\ 6) h 
Taicace coBOKynHOCTH pa^HaimoHHO-TepMHHecKHX bo3^chctbhh Ha crpyKTypy, 
Hcnoxn>3yeMyio b npon;ecce H3roTOBnemDi KHH no cpaBHemno c noBepxHOCTBio CTpyKTyp 
KHH, H3roTOBJieHHBix HMnjiaHTanpaeH hohob BOAOpoAa c 6oJiee bbicokoh SHepraeii 
(Oht.5). . 

JJjw 6onee Hencoro noHHMaHHH cymecTBa 3aHBJieHHoro cnocoSa Hrae npHBOA*TCJi 
npHMepBi ero kohkpcthoh peajnrcaimH. 

IIpHMep 1 

1. B nnacTHHy KpeMHM npoBOAOT HMnjiaHTaijHio hohob i?2 + c 3HeprneH 140 

K3B H A030H 2,5xl0 16 CM" 2 Hepe3 TOHKHH 3 aJZ^HTHBIH Si0 2 TOXUAHHOH 50 HM, 

KOToptift nocjie HMnJiaHTanHH yAajunoT. 

2. B KanecTBe hoajioeckh HcnonB3yioT nnacraHy KpeMHHH, Ha KOTopoft 

BBIpailJHBaiOT TepMHHeCKHH OKHCeJI AO TOJnqHHH Si02 280 HM. 

3. npoBOAHT XHMHHecKyio o6pa6oTKy nnacraHBi KpeMHim h noflnoa&cKH, 
BKJiiOHaiomyK) OHHCTKy nnacraHBi h noflJiOECKH b pacTBope RCA, raApo<J)HJiH3au;HK) hx 
noBepxHOCTeii b nepeKHCHO-aMMHaHHOM pacTBope, OTMLiBKy njiacxHHLi h 
hoajioeckh CTpyeS hjih yjn>Tpa3ByKOBBiM B03AeficTBHeM AeHOHH30BaHHofi BOffbi nocjie 

OHHCTKH H rHApO$HJIH3ai|HH. 

4. nnacTHHy KpeMHHa, noABeprmyioca HMnnaHTaijHH, h noAJioacKy, b KanecxBe 
KOTopoft HcnojiB3yK>T OKHCJieHHyio nnacTHHy KpeMHHH, noMenjaiOT b BaicyyMHyio 
KaMepy c a&bjichhcm 10 2 na, HarpeBaioT ao TeMnepaTypti 300°C, cymaT h yAamiiOT 
4)H3HHecKH aACop6HpoBaHHue BemecTBa c noBepxHOCTH njiacTHHM h noAJio^cKH b 
TeneHHe 0,1 naca, 3afeM Harpenje ao 300° C nnacTHHy h noAnoacicy cocahhjuot, 
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cpanjHBaiOT h pacaiaHBaioT no HMnjiaHTHpoBaHHOMy cjioio nuacTHHBi b Tex ace 
ycnoBHKX b TeneHHe 40 nacoB, b pe3yra>TaTe nero nponcxoAHT hx caMonpoH3BOJiBHoe 
pa3i>eflHHeHHe b saKyyMHOH KaMepe c <J>opMHpoBaHHeM CTpyicrypBi 0,6 mkm Si / 0,28 mkm 
SiCVSi. Ha ^Hrype 7 npeacTaBJieHa $OTorpa<j)HJi noBepxHOCTH c^opMHpoBaHHOH KHH- 
CTpyKTypbi, KOTopan «eMOHCTpnpyeT nojmoe OTcyrcTBue MHKpOKynoJiOB h 
MHKpononocreH pa3MepoM no KpaflHen Mepe 6oJiBnie 0,25 mkm. 

5. YjxajunoT BepxHHH HapymeHHtrB cjioa oTceneHHofi nneHKH kpgmhhh 

XHMHKO-MexaHHHeCKOH HOJIHpOBKOH IIJiaCTHHBI CO CXpyKXypOH KHH. 

IIpHMep 2 

1. B njiacTHHy KpeMHHH npoBo^ax HMnnaHTai^Hio hohob i?2 + c 3HeprHeft 40 
ksB h «030H 1.5xl0 16 cm" 2 nepe3 tohkhh 3anjHxm>iH SiCh xojiiijhhoh 5 hm, KOToptiH nocire 
HMnjiaHTajD[HH yzjajunoT. 

2. B KanecTBe noflJioacKH HcnojiB3yioT njiacTHHy KpeMHiai, Ha KOTOpoft 
BBip anjHB aiOT xepMircecKHH OKHceji flo TonnpiHBi Si02 280 hm. 

3. IIpOBOAHT XHMHHeCKyiO o6pa6oTKy nJiaCTHHBT KpeMHHJI H HOflJIOECKH, 
BKJIK)HaK>iqyK) OHHCXKy HJiaCTHHH KpeMHHH H nOflJI03KKH b pacTBOpe RCA H 
rHflpo4>HJIH3aiXHHIO HX HOBepXHOCXefi B nepeKHCHO-aMMHaHHOM paCTBOpe, OTMBIBKy 
IUiaCTHHM H nOAJIOSCKH CTpyeft HJIH yjIBTpa3ByKOBBIM B03AeHCTBHeM fleHOHH30BaHHOH 
BORhl HOCJie OHHCTKH H rH,2jpO<|)HJIH3aiJHH. 

4. IIJiacTHHy KpeMHBm, no^BeprniyiocH hmh JiaHTaijHH , h noflnoacKy, b KaiecTBe 
KOTOpoft HcnojiB3yioT OKHCJieHHyio nuacTHHy KpeMHHH, noMenjaioT b BaKyyMHyio 
KaMepy c aaBjieHHeM 10 1 na, HarpeBaioT ao TeMnepaTypu 200°C, cymaT h yzjajiaioT 
$H3HHecKH a^copGnpOBaHHBie BemecTBa c noBepxHOCTH njiacTHHBi h ho^jiohckh b 
xeneHHe 0,1 naca, 3aTeM HarpeTBie \zjo 200° C njiacTHHy h noflnoEucy coe/jHHHioT, 
cpamnsaioT b Tex ace ycnoBHax b TeneHHe 0,15 qaca, 3aTeM TeMnepaTypy 
yB e jihhhb aioT #o 300° C h paccnaHBaiOT no HMnjiaHTHpoBaHHOMy cjioio nnacTHHBi b 
toh ace BaKyyMHoft KaMepe npn 300° C b TeneHHe 40 nacoB, b pe3yjiBTaTe nero 
npoHcxoflHT hx caMonpoH3BOJiBHoe pa3BeflHHeHHe b BaKyyMHoft KaMepe c o6pa30BaHHeM 
CTpyicrypBi 0,2 mkm Si/ 0,28 mkm SiCVSi, Ha noBepxHocra kotopoh Taicace 
nojiHocTBio OTcyrcTByiOT MHKpoKynoJia h MmcponojiocTH pa3MepoM 6oJiBnie 0,25 mkm. 

5. y^ajiHioT BepxHHH HapymeHHMH cjioh OTceneHHofi iuichkh KpeMHiw 
oKHcjieHHeM cTpyKxypBi h nocJie^yionxHM xHMHHecKHM TpaBJieHHeM OKcnaa b 

BOflHOM paCTBOpe HJiaBHKOBOH KHCJIOTBI. 
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IIpHMep 3 

1. B njiacTHHy KpeMHHK npoBOflflT HMHJiaHTamiio hohob H-^ c aHepraefi 140 

K3B H A030H 5xl0 16 CM' 2 Hepe3 TOHKHH 3aiUHTHBIH Si02 TOJTTT^KHOH 50 HM, KOTOpMH nOCJie 
HMTLfiaHTaHHH yflaJIfllOT. 

2. B KanecxBe hoajio>kkh HcnojiB3yK)T miacTHHy KpeMHHH, Ha KOTopofi 
BbipamHBaioT TepMHraecKHH OKHceji ao TOJimHHBi Si0 2 280 hm. 

3. IIpOBO^T XHMHHeCKyiO 06pa60TKy HJiaCTHHH KpeMHHH H HOflJIOECKH, 

BKJiioHaiomyio OHHCTKy njiacTHHM KpcMHHH h noflnoacKH b pacTBope RCA H 

rH£pO(j)HJIH3aiJHK) HX HOBepXHOCTeH B nepeKHCHO-aMMHaHHOM paCTBOpe, OTMMBKy 
IIJiaCTHHBI H nOflJKMKKH CTpyeH HUH yJIi>Tpa3ByKOBBIM B03AeHCTBHeM fleHOHH30BaHHOH 
BOflBI HOCJie OHHCTKH H reiApO<|>HJIH3aiJHH. 

4. ILiacTHHy KpeMHHfl, no/jBeprmyxoca HMnnaHTauHH, h noanoacKy, b KanecTBe 
KOTopofi HcnoJiB3yioT OKHCJieHHyio miacTHHy KpeMHHH noMemaioT b BaieyyMHyio 
KaMepy c flaBJiemieM 10 2 Ila, HarpeBaioT jyo xeMnepaTypti 150°C, cyniaT h yzjajiaioT 
$H3HnecKH aACop6npoBaHHBie BenjecTBa c noBepXHOCTH njiacTHHH h no#JioECKH b 
xeneHHe 0,2 naca, 3aTeM TeMnepaTypy yBeJiHHHBaioT ;jo 300° C, HarpeTtie b BaKyyMe #o 
300° C njiacTHHy h noanoacKy coeAHHHioT, cpamHBaiOT, BBmep^cHBan b Tex ace ycnoBHHX b 
TeneHne 10 nacoB, nocne Hero coe^HHeHHtie njiacTHHy h no^jioacKy y^ajiKiOT H3 
BaKyyMHOH KaMepw h MexaHHHecKH pacoiaHBaiOT Ha B03^yxe npn KOMHaraoH 
TeMnepaType. 

5. IIpoBOAST otecht nonyneHHoft KHH cTpyKxypti npn 1100° C b TeneHHe 
0,5 naca. noJiyneHHaa b pesyjiBTare KHH CTpyicrypa fleMOHCTpnpoBajia hojihbih nepeHoc 
nueHKH c njiacTHHBi Ha noflJioacKy. 

6. YflajMioT BepxHHfl HapynieHHMH cjioh OTceneHHoft nueHKH KpeMHHH 
OKHCJieHHeM cTpyicrypM h nocneayioiijHM TpaBJieHHeM OKCH^a b boahom pacTBope 

HJiaBHKOBOH KHCJIOTBI. 

IIpHMep 4 

1. B njiacTHHy KpeMHM npoBOflHT HMHJiaHTaijHK) hohob H* c 3HeprHeft 20 

K3B H A030H 4xl0 16 CM" 2 Hepe3 TOHKHH 3aOJHTHBIH SiC>2 TOJIHJHHOH 5 HM, KOTOpBIH HOCJie 

HMTuiaHTanjiH yAaxwDEOT. 

2. B KanecTBe nofljioacKH Hcnojn>3yiOT nnacraHy KpeMHHH, Ha KOTopofi 

BBIp an^HB aiOT TepMHHeCKHH OKHCeJI flO TOJUqHHBI Si02 10 HM. 

3. npOBOflHT xHMHHecKyio o6pa6oTKy nnacTHHBi h noflJiOECKH, 3aKmoHaiomyioca b 
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OHHCTKe miacTHHH KpeMHHH h noflJioacKH b pacTBope RCA ,H rHflpO(|>HJHI3arjHH HX 
OBepxHOCTefl b nepeKHCHO-aMMHaHHOM pacTBope, otmmbkc miacTHHM h noflJioacKH 

CTpyeft HJIH yJIBTpa3ByKOBHM B03fleHCTBHeM ^eHOHH30BaHHOH BOflH HOCJie OHHCTKH H 
rHflpO$HJIH3aHHH. 

4. ILiacTHHy KpeMHUs, noABeprniyK>ca HMnjiaHTaijHH, h noanoaocy, b KanecTBe 
KoxopOH HcnoJiB3yK)T OKHCJieHHyio unacTHHy KpeMHHH, noMemaiOT b BaieyyMHyio 
KaMepy c aaBJieHHeM 10 Ila, HarpeBaioT flo TeMnepaTypw 300°C cymaT h yaajiaiOT 
$H3HHecKH aflcop6HpOBaHHHe BemecTBa c noBepxHOCTH njiacTHH h nofljioaooi b 
TeneHHe 0,1 naca, 3aTeM HarpeTLie ao 300° C nuacTHHy h noflnoECKy coe,mmaiOT, 
cpanjHBaiOT h paccjiaHBaiox no HMnnaHTHpoBaHHOMy cjioio nnacTHHti b Tex ace 
ycjiOBHflx b TeneHHe 40 nacoB, b pesynBTare nero nponcxoflHT hx caMonpoH3BOJn>H0e 
pa3teAHHeHHe b BaKyyivmofi KaMepe c o6pa30BamieM CTpyicrypLi 0,2 mkm Si / 0,01 mkm 
SiOa/Si, Ha noBepxHOCTH KOTopoft TaK^ce nojraocrtio oxcyrcTByiOT MHKpoKynona h 
MHKponojiocxH pa3MepoM 6ojn>me 0,25 mkm. 

5. YflajmoT BepxHHH HapynieHHBift cjioh OTceneHHoft nneHKH KpeMHua 

XHMHKO-MexaHHHeCKOH nOJIHpOBKOH njiaCTHHBI CO CTpyKTypOH KHH. 

IIpHMep 5 

1. B nuacTHHy KpeMHHH npoBO^x HMHJiaHTaijHio hohob H* c aneprHefi: 200 

K3B H A030H I,5xl0 17 CM" 2 Hepe3 TOHKHH 3a^HTHMH Si0 2 TOJimHHOH 50 HM, 

KoxopBiH nocjie HMnnaHTai^HH yzjajiaiOT. 

2. B KanecTBe noflnoacKH HcnojiB3yiOT njiacTHHyK KpeMHHa, Ha KOTopoft 

BLipamHBaiOT TepMHHeCKHH OKHCeJI flO TOJimHHKt SiC>2 410 HM. 

3. IIpoBOflOT xHMHHecKyio o6pa6oTKy njiacraHH h hoajiohckh, BKinoHaiomyK) 

OHHCTKy IIJiaCTHHBI KpeMHBUI H nOflJIOHCKH B paCTBOpe RCA H rHflp0<|>HJIH3aiJHK> HX 

noBepxHOCTeft b nepeKHCHO-aMMHaHHOM pacTBope, oTMBiBKy njiacTHHM h 

hoajiohckh cipyeft hjih yjn>Tpa3ByKOBBiM B03fleftcTBHeM £eHOHH30BaHHOH BOflti nocne 

OHHCTKH H rHflpO<|>HJIH3aD[HH. 

4. ILiacTHHy KpeMHHa, noABeprniyiocfl HMnnaHTaijHH, h noflJioacKy, b KanecTBe 
KOTopoft HcnojiB3yK>T OKHCJieHHyio nuacTHHy KpeMHHH, noMemaioT b BaKyyMHyio 
KaMepy c flaBnemieM 10 4 na, HarpeBaioT ao TeMnepaTypH 350°C cymaT h yaajiaiOT 
$H3HHecKH a^copSHpoBaHHue BemecTBa c noBepxHocra miacTHHu h ho^jiokkh b 
TeneHne 0,1 naca, 3aTeM HarpeTBie flo 350° C njiacnray h noflnoaoey coeja^HHHioT, 
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cpamHBaioT h paccnaHBaiOT no HMnjiaHTHpoBaHHOMy cjiok> miacTHHti b Tex ace 
ycjiosHHx b TeneHHe 0,5 naca, b pe3ym>TaTe nero npoHcxoflHT hx caMonpoH3B0JiBHoe 
paj^ez^HHeHHe b BaKyyMHofi KaMepe c o6pa30BaHHeM cTpyKTypti 1,8 mkm Si / 0,41 mkm 
SiCVSi, Ha noBepxHocTH Koxopofi TaKHce hojihoctbio oTcyrcTByioT MHKpoKynojia h 
MHKponoJiocTH pa3MepoM 6om>uie 0,25 mkm. 

5. y^ajiHiOT BepXHHH HapymeHHBiH cjioh OTceneHHoft nueHKH KpeMHHH 
OKHCJieHHeM CTpyioypBi h nocneflyiomHM TpaBnemieM oKCHfla b boahom pacTBope 

IIJiaBHKOBOH KHCJIOTBI. 



1. B nnacTHHy KpeMHua npoBo^jrr HMHJiaHTaijHK) hohob H 2 + c 3HeprneH 140 ksB 

H A030H 6X10 16 CM" 2 Hepe3 TOHKHH 3anmTHMH Si0 2 TOJIHJHHOH 50 HM, KOTOpblH nocne 

HMmiaHTaipDH yzjajunoT. 

2. B KanecTBe noAJioacicH HcnojiMyiOT nnacTHHy KpeMHHa, Ha kotopoh 

BblpamHBaiOT TepMHHeCKHH OKHCeJI flO TOJinjHHLI Si02 280 HM. 

3. npOBO^HT xHMHHecKyio o6pa6oTKy nnacTHHbi h hoajioeckh, BKJHonaiomyio 
OHHCTKy nuacTHHBi KpeMHHH h hoajiohckh b pacTBope RCA H rH^pO(|)HJIH3aimK) HX 
noBepxHOCTefi b nepeKHCHO-aMMHaHHOM pacTBope, OTMBiBKy nuacTHHH h 

nOAJIOTKKH CTpyeft HJIH yJIBTp a3ByKO BBIM B03AeHCTBHeM fleHOHH30BaHHOH boabi nocne 
OHHCTKH H rH^0(|)HJIH3aiJHH. 

4. IlnacTHHy KpeMHHH, HOABeprniyiocH HMnjiaHTaijHH, h noAJioaocy, b KanecTBe 
kotopoh Hcnojn>3yioT oKHCJieHHyio nnacTHHy KpeMHHa, noMemaiOT b BaKyyMHyio 
KaMepy c AasneHHeM io 1 rta, HarpeBaiOT «o TeMnepaxypu 80°C cyinaT h yaajiaiOT 

(J)H3HHGCKH aACOp6HpOBaHHHe BemeCTBa C HOBepXHOCTH nuacTHHBi H hoajioeckh B 

TeneHHe 1 naca, 3axeM Harperae #o 300° C miacTHHy h noAJioaacy cocahhjuot, 
cpan^HBaiOT h paccjiaHBaiOT no HMnjiaHTHpoBaHHOMy cjioio njiacTHHH b Tex ace 
ycjioBHHx b TeneHHe 25 nacoB, b pe3yjn>TaTe nero npoHCxo£HT hx caMonpoH3BonbHoe 
pa3-seOTHeHne b saKyyMHOH KaMepe c o6pa30BaHHeM CTpyicrypLi 0,6 mkm Si / 0,28 mkm Si0 2 
/Si, Ha noBepxHocra kotopoh TaioKe nojmocTLio OTcyrcTByioT MHKpoKynona h 
MHKpononocTH pa3MepoM SoJiBiue 0,25 mkm. 

5. yflaraiOT BepXHHH HapymeHHHfi cjioh OTceneHHOH nueHKH KpeMHHH 

XHMHKO-MeXaHHHeCKOH HOJIHpOBKOH HJiaCTHHBI CO CTpyKTypOH KHH. 



HpHMep 6 
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IIpHMep 7 

1. B nnacTHHy KpeMHHa npoBOflaT hmiijisihtei^hk) hohob H-f c 3HeprHeS 20 

K3B H A030H 4xl0 16 CM" 2 Hepe3 TOHKHH 3aTTTKTHMH SiC>2 TOJimHHOH 5 HM, KOTOpBIH HOCJie 

HMnjiaHTarpan yAaraiOT. 

2. B KanecTBe hoajioeckh HcnoJiB3yK>T ruiacTHHy KpeMHUs, Ha KOTopoft 
BBip anjHB aiOT TepMHnecKHH oKHcen #o TOJimHHLi Si02 3 mkm. 

3. npOBO^OT xHMHnecKyio o6pa6oTKy miacTHHu h hoajioeckh, BKJIIOHaiOmyK) 

OHHCTKy njiacxHHBi KpeMHHH h hoajiojkkh b pacTBope RCA H rHApo4)HHH3ai^HK) HX 

J 

noBepXHOCTen b nepeKHCHo-aMMHa*moM pacTBope, OTMBiBKy njiacxHHBi h 

nOAJIOaCKH CTpyefi HUH yJIBTpa3ByKOBBIM B03AeHCTBHeM AeHOHH30BaHHOH boabi nocjie 
OHHCTKH H rH#pO(|)H.JIH3aipiH. 

4. ILiacTHHy KpeMHHJi, noflBeprmyiocH HMnnaHTaijHH, h noAJio^cKy, b KanecTBe 
KOTopoft HcnojiB3yioT OKHCjieHHyio ruiacTHHy KpeMHHH, noMemaiOT b b aKyyMHyio 
KaMepy c aaBJieiraeM 10 2 Ila, HarpeBaioT ao TeMnepaTypLi 350°C, cyinaT h y^ajuiiOT 
<|>H3HHecKH aACopSHpoBaHHBie BemecTBa c noBepXHOcra miacTHHti h hoajioeckh b 
TeneHHe 0,1 naca, 3aTeM HarpeTwe ao 350° C njiacTHHy h nbAJioacKy cocahhhiot, 
cpanpiBaiOT h paccjiaHBaiox no HMnnaHTHpOBaHHOMy cjioio njiacraHBi b Tex ace 
ycnoBHHx b TeneHHe 10 nacoB, b pesyjitTare nero nponcxoAHT hx caMonpoH3BOJiBHoe 
pa3*BeAHHeHne b BaKyyMHOH KaMepe c o6pa30BaHHeM CTpyKTypti 0,2 mkm Si /3 mkm Si0 2 / 
Si, Ha noBepxHOCTH KOTopoft TaoEce hojihoctbio OTcyrcTByiOT MHKpoKynojia h 
MHKponoJiocTH pa3MepoM 6ojn>me 0,25 mkm. 

5. y^ajMioT BepxHHH HapymeHHBifi cjioh OTceneHHOH njicHKH KpeMHHJi 

XHMHKO-MexaHHHeCKOH HOJIHpOBKOH IUiaCTHHLI CO CTpyKTypOH KHH. 



IIpHMep 8 

1. B njiacTHHy KpeMHH* npoBOflaT HMmiaHTaijHio hohob H2 + c 3HeprHefi 140 

K3B H A030H 3,5X10 16 CM" 2 Hepe3 TOHKHH 3amHTHBIH Si0 2 TOJHAHHOH 50 HM, 

KOTopBifi nocne HMnjiaHTaimH yAajiaioT. 

2. B KanecTBe noAHoacKH HcnojiB3yK>T CTemMHHyio njiacTHHy (MapKH JIK-5), 
KOTopyio no^BepraiOT XHMHKO-MexaHHnecKOH noompoBKe ao tojhahhbi 500 mkm. 

3. IIpoBOflHT XHMHHecKyio o6pa6oTKy njiacTHHBi h hoajioeckh, BKnionaiomyK) 
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OHHCTKy nJiaCTHHM KpeMHHH H IIOflJIOKKH B paCTBOpe RCA H rH^pO(^HJIH3ai^HK) HX 

noBepxHOCTefi b nepeKHCHO-aMMHaHHOM pacraope, otmbibky njiacTHHM h 
no^Jio^CKH cTpyeft hjih yjn>Tpa3ByK0BBiM bo3^6hctbhcm AeH0HH3OBaHH0H boabi nocne 

OHHCTKH H IimpO$HJIH3ai;HH. 

4. IInacTHHy KpeMHHa, noflBeprmyiocji hmii ji aHTan,HH , h noflnoaacy, b KanecTBe 
KOTopog Hcnom>3yioT CTeKJMHHyio miacTHHy, noMemaiOT b BaKyyMHyio KaMepy c 
AaBJiemieM 10 Ila, HarpeBaiOT /jo xeMnepaTypti 300°C, cyniaT h yaajuiioT $H3HHecKH 
a^copSnpoBaHHwe BemecTBa c noBepxHocTH njiacxHHM h hoajioeckh b Tenemie b 
TeneHHe 0,1 naca, 3aTeM HarpeT&ie ao 300° C nnacTHHy h noanoECKy coeflHHaioT, 
cpamHBaiOT h paccjiaHBaiOT no HMmiaHTHpoBaHHOMy cjioio ruiacTHHBi b Tex ace ycJiOBHax b 
TeneHHe 30 nacoB, b pe3yjn>Taxe Hero npoHcxoflHT hx caMonpoH3BOJii>Hoe 
paa^e^HHeHHe b BaKyyiviHOH KaMepe c 4>opMHpoBaHHeM cTpyicrypM 0,6 mkm Si / 500 

MKM CTeKJIO. 

5. y^anHiOT BepXHHH HapymeHHBiH cjioh OTceneHHOH nneHKH KpeMHHH 

XHMHKO-MexaHHHeCKOH HOJIHpOBKOH IIJiaCTHHBI CO cTpyKrypoft KHH. 

IIpHMep 9 

1. B miacTHHy KpeMHH* npOBOflHT HMnjiaHTai3[Hio hohob H2* c 3HeprneH 140 ksB 

H fl030H 3,5xl0 16 CM' 2 Hepe3 TOHKHH 3amHTHBIH Si02 TOJimHHOH 50 HM, KOTOptlH 

nocjie HMiuiaHTai^HH yzjajunoT. 

2. B KanecTBe noflnoacKH Hcnojn>3yK>T CTeKJisHHyio njiacTHHy (MapKH JIK-5), 
KOTOpyio noABepraiOT XHMHKo-MexaHHHecKoii nonnpoBKe #o TOJinmHti 500 mkm. 

3. npoBOAHT XHMHHecKyio o6pa6oxKy njiacraHu h hoajiokkh, BKJUOHaiomyio 
OHHCTKy njiacraHBi KpeMHHH h noj^Jio^cKH b pacTBope RCA h raflpo<|>HJiH3amiK> HX 
noBepxHOCTeft b nepeKHCHO-aMMnaHHOM pacTBope, oTMBiBKy iuiacTHHti h 

nOflJIOMCKH CTpyeft HJIH yJILTpa3ByKOBbIM B03fleHCTBHeM AeHOHH30BaHHOH boam nocjie 
OHHCTKH H nmpo4)HJIH3aiXHH. 

4. ILiacTHHy KpeMHHX, noflBeprmyiocH HMnnaHTainHH, h noflJioacKy, b KanecTBe 
KOTopoft Hcnojn>3yK)T CTeKiMHHyio njiacTHHy, noMemaiOT b BaKyyMHyio KaMepy c 
AaBJieHHeM 10 3 Ila, HarpeBaiOT #o TeMnepaTypti 350°C, cymaT h yaanaiOT <|>H3HHecKH 
aAcop6npoBaHHi>ie Bemecrsa c noBepXHOCTH iuiacTHHH h nofljioacKH b TeneHHe 0,1 naca, 
3axeM HarpeTBie ro 350° C nnacTHHy h noflnoacKy coeaHEunoT c npiuiOHceHHeM 
sjieKTpHHecKoro nona (oTpHnareji&HBiH ajieicrpofl Ha cxeKJiHHHOH njiacTHHe), cpanjHBaioT h 
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paccjiaHBaioT no HMnnaHrapoBaHHOMy cjioio miacrnHBi b Tex Ke ycjioBnax b TeneHHe 10 
nacoB, b pe3yjn>TaTe nero nponcxoflHT hx caMonpOH3BOJiBHoe pa3teflHHeHHe b 
BaKyyMHOH KaMepe c <J)opMHpoBaHHeM CTpyicrypBi 0,6 mkm Si / 500 mkm ctckjio. 

5. y^aJMDEOT BepXHHH HapyniCHHBIH CJIOH OTCe^eHHOH HJieHKH KpeMHHH 
XHMHKO-MexaHHHeCKOH HOJIHpOBKOH IIJiaCTHHBI CO CTpyicrypoH KHH. 

IIpHMep 10 

1. B nuacTHHy KpeMHHH npoBOAKT HMnnaHTamiK) hohob H 2 + c aneprHeft 40 K3B 

H J5030H 2.5xl0 16 CM* 2 Hepe3 TOHKHH 3aTT^HTHBIH Si0 2 TOJmjHHOH 5 HM, KOTOpMH nOCJie 

HMnjiaHTartHH ynanmoT. 

2. B KanecTBe hoajioeckh Hcnoxa>3yEOT KBapijeByio njiacTHHy (cHHTexHHecKHH 
KBapij), KOTopyio no^epraioT xHMHKO-MexaHBraecKOH nojrapoBKe pjo tojiiixhhbi 500 mkm. 

3. IIpoBOA^T xHMHHecKyio o6pa6oTKy nJiacraHBi h noflJioaeKH, BKjnonaiomyio 

OHHCTKy IIJiaCTHHBI KpeMHHH H nOflJIOECKH B paCTBOpe RCA H ITI,ZJpo4)HIIH3aiJHK) HX 

HOBepxHOcxefi b nepeKHCHo-aMMHaHHOM pacTBope, oTMBiBKy nnacTHHM h 
noflJioacKH CTpyen hjih yjn>Tpa3ByKOBLiM B03^eficTBHeM fleHOHH30BaHHofi boabi nocjie 

OHHCTKH H ra^O(j)HJIH3aiJHH. 

4. ILiacTHHy KpeMHHH, noflBeprinyioca HMniraHTaijHH, h noAJioaocy, b KanecTBe 
KoxopoH HcnoJiB3yK)T KBapijeByio naacTHHy, HOMemaioT b BaKyyMHyio KaMepy c 
AaBJieHHeM 10 2 Ila, HarpeBaiOT ;jo TeMnepaTypti 300°C, cyniaT h yflajiaiOT $H3nnecKH 
aflcop6HpOBaHHLie BenjecTBa c noBepXHOCTH njiacTHHH h noflJiOECKH b TeneHHe 0,1 naca, 
3aTeM HarpeTLie ao 300° C iuiacTimy h nofljioaacy coeflHHHiOT, cpanjHBaiOT h 
paccjiaHBaioT no HMnnaHTHpoBaHHOMy cjioio iuiacTHHBi b Tex ^ce yanoBHHX b TeneHHe 30 
Hacos, b pesyjiBTare nocjieayiomero oxjiaacfleHH* b BaKyyMHOH KaMepe npoHcxo;mr hx 
caMonpoH3BOJiBHoe pa3*eflHHeHHe h $opMHpoBaHHe cTpyEoypBi 0,2 mkm Si / 500 mkm 
KBapn;. 

5. y^ajunoT BepXHHH HapymeHHbig cjioh oTceneHHOH nneHKH KpeMHHJi 
OKHcneHHeM CTpyicrypBi h nocne^yionmM TpaBJiemieM OKCH^a b bo;jhom pacTBope 

HJiaBHKOBOH KHCJIOTLI. 



TaKHM o6pa30M, kbk bh^ho H3 npHMepOB, npefljiaraeMBifi cnocoS H3roTOBJieHHa 

CTpyKTyptl KpeMHHH-Ha-H30JMTOpe C HCHOJIb30BaHHeM CymKH, y^aJieHHH <j)H3HHeCKH 

a^cop6HpoBaHHBix BemecTB c noBepxHocrn nnacxHHBi h noAJioacKH, coe^HHeHHa h 
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paccjioeHHH (BOflopoflHO-HH < nyn;HpoBaHHoro paccjioemra oflHoft H3 miacTHH, o6jiyHeHHoft 
boaopoaom) b yanoBnax HH3Koro BaKyyMa npa: othochtcjibho yMepeHHBix TeMnepaTypax, 
no cpaBHeHmo c h3bccthhm TexHHHecKHM pemeHneM, no3BOJi5ieT: 

1. YMeHLmHTL Heo6xoAHMyio SHeprmo hohob BOAopoaa h, cooTBeTcraeHHo, 
yMemniHTB TonmHHy nepeHeceHHoro (oTceneHHoro) anoa KpeMmra. 

2. YMeHtmHTB Heo6xoflHMyK> fl03y hohob BOAopofla h, cooTBeTCTBeHHO, 
yMeHLniHTB BpeMH o6jiyHeHHH. 

3. YMeKbinHTS mepoxoBaTOcrB noB epxHo cth CTpyicrypBi KHH h 
coBOKynHocTb paflHaijHOHHo-TepMHHecKHx B03AeScTBHH Ha cxpyKTypy, HCnOJIB3yeMBIX B 
npoijecce H3roTOBJieHHH CTpyicrypBi KHH. 

4. YMeHBimrrL KOHijeHTpaijHio ^e^eicTOB Ha rpaHHije pa3flejia Si/SiC>2. 

5. nojiyraTB npaKTHHecKH nojmoe OTcyrcTBHe ny3tipeH Ha noBepxHOCTH KHH - 

CTpyKTyp H OTBepCTHH B HJieHKe KpeMHJDi. 

6. YnymiHTt KanecTBo h bbdcoa ixvjhbix crpyKTyp. 

7. Chh3Htl ctohmoctb KHH-CTpyKTyp, H3roTOBJieHHi>ix npe^jiaraeMBiM 
cnoco6oM, b ocHOBe Koxoporo neaarr BOflopOflHo-HH^yijiipoBaHHoro nepeHoc, 
Sjiaroflapa OTcyrcTBHro onepamm paccjioemw (cieajiMBaHHH) npH 400-r600° C. 

flaHHHe npeHMymecTBa hbjihiotch caeacTBHeM /jecopGijHH c noBepxHOCTH 
hcxo^hbix nuacTHH bo/jbi h apyrax (JjKteHHecKH a;jcop6HpoBaHHBix BemecTB npn 
yMepeHHOM HarpeBe b hh3kom BaKyyMe, a TaiGKe cjie^cTBHeM yMeHbnieHH^ Ha HecKOjiBKO 
nopH^KOB BejiHHHHti KOHHHecxBa ra3a, 3axBaneHHoro b MHKpononocTJix Meaeay 
coeAHMeMHMH nJiacTHHaMH, KOTopMe npn ^ajiBHefiniHX TepMoo6pa6oTKax Moryr 
o6pa30BHBaTB MHKpony3Hpn Ha rpaHHije cpamHBaHHH Si/Si0 2 h MHKpoKpaTepBi 

(OTBepCTHH) B OTCeHeHHOM CJIOe KpeMHHH. 

\ 

IIpoMBimjieHHafl npnivieHHMocTb 

3aHBJieHHoe H3o6pexeHHe MoaeeT 6mtb HcnonB30BaHo b o6jiacxH co3flaHHfl 

COBpCMeHHBIX MaTepHaJIOB RJIZ MHKp03JieKTpOHHKH, B HaCTHOCTH, CTpyKTyp Kp eMHHH-H a- 

H30JiKTope (KHH) ajih np0H3B0^cTBa coBpeMeHHHX CBHC h j^pyrax H3^ejiHH 

MHKpOSJieKTpOHHKH. 
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OOPMYJIA HSOEPETEHBW 

1. Cnoco6 H3roTOBneHHH CTpyKTypti KpeMHHH Ha H30JiHTOpe, 3 aKJ3K>HaK>m;HHC^ b tom, 
hto b njiacraHy (1) KpeMHHH ocymecTBjiniOT HMnjiaHTannio BO#opOfla, npoBo^HT 
xHMHHecKyio o6pa6oTKy njiacTHHH (1) KpeMHHH h nofljioaacH (3), njiacraHy (1) 
KpeMHHH h noflnoacKy (3) coeflHHHK>T, cpamHBaiOT h paccnaHBaioT no 

HMUJiaHTHpOBaHHOMy CJIOK) (2) miaCTHHBI, OTJIHHaiOIIJHHCH TeM, HTO nOCJie XHMHHeCKOH 

o6pa6oTKH npoBOflHT cymKy, yzjaJieHHe 4>h3hhcckh a#cop6HpoBaHHBix semecTB c 
noBcpxHOCTH njiacTHHH (1) h noflJioacKH (3), coe^HHeHHe njiacTHHW (1) h noflJioacKH 
(3), hx cpanjHBamie h paccjioemie no HMiuiaHTHpoB aHHOMy cjiok) (2) miacTHHBi b o^Hy 
crrawio, b hh3kom BaKyyMe, npn TeMnepaType, npn KOTopoS BOflopoa, bh e#p chhwh 

BCJie^CTBHe HMHJiaHTailHH, OCTaeTCH B KpeMHHH B CBH3aHHOM COCTOHHHH. 

2. CnocoS no n.l, oxriHHaiomHHCH TeM, hto HMnnaHTamno BOflopo^a b nnacTHHy (1) 
KpeMHHH npoBo^z^HT nepe3 npe^BapHTejiBHO BMpameHHLifi tohkhh (5-50 hm) cjioh Si0 2 , 
KOTOptrii nocjie HMnnaHTai^HH yfSnpaioT. 

3. Cnoco6 no n.l hjih n. 2, oTJinnaionmHCH TeM, hto npoBOflHT HMnjiaHTarjHio 
HOHaMH Bo/jopofla H 2 + hjih fl03oft (l,5-rl5) x 10 16 cm" 2 h aHepraen 20-r200 K3B. 

4. CnocoS no n. 1 OTJiHHaroiijHHCH tcm, hto nocne paccjioeHHH no HMnjiaHTHpOBaHHOMy 
cjiok) nnacTHHEi (1) KpeMHHH nposoflHT OT2KHT npn TeMnepaType 1100°C b TeneHHe 0,5-=-l 
naca. 

5. Cnoco6 no n.l, OTJiHHaronjHHCH TeM, hto npHnoBepxHOCTHBift HapymeHHBiH cjioh co 
cTpyKTypofi KpeMHHH-Ha-H3onHTope 5 nojiyneHHoft Ha noajiOEoce b pe3yjn>TaTe 

paCCJIOeHHH HO HMnjiaHTHpOBaHHOMy CJIOK) nJiaCTHHBI KpeMHHH, yZjaJIHIOT HOJIHpOBKOH 

hjih oKHCJieHHeM c nocneayiomHM TpaBJieHHeM. 

6. CnocoS no n. 1, OTJiHHajonjHHCH TeM, hto b KanecTse hoajiohckh (3) HcnoJiB3yK)T 
nnacTHHy KpeMHHH, Ha KOTOpoft nepea XHMHHeCKOH o6pa6oTKofi BbipamHBaioT 

TepMHHeCKHH OKCHfl KpeMHHH TOJIIUHHOH 0,01~3 MKM. 

7. Cnoco6 no n.l, OTJiHHaiomHHCH TeM, hto b KanecTBe hoajiokkh (3) Hcnojn>3yK>T 
CTeiuiHHHyio nnacTHHy tojiikhhoh nopn^Ka 500 mkm. 

8. Cnoco6 no n.l , oTJiKHaiomnficH TeM, hto b KanecTBe noflnoECKH (3) Hcnojn>3yiOT 
KBapijeByio njiacraHy tojio^hhoh nopn^Ka 500 mkm. 

9. Cnoco6 no n.l, OTJranaiomHHCH TeM, hto cymKy, yzjaneHHe (|>H3HHecKH 
aAcopSHpoBaHHBix BemecTB c nosepxHOCTH njiacTHHM h hoajiohckh, coe^HHeHHe 
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njiacnfflM h no^JioacKH, hx cpamnBaHHe h paccnoeHHe no HMiuiaHTHpoBaHHOMy cjioxo 
nnacTHHBi npOBOfl^T b hh3kom BaicyyMe (lO^lO 4 Ila), npn TeMnepaType ot 80 350° C, 

AJIHTeJILHOCTBK) OT 0,1 flO 100 HaCOB. 
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